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The time series of spectra is a “CAT Scan” of the Supernova



-20
0

20
40

60
-15

-16

-17

-18

-19

-20
B

 B
and 

as m
easured

days

MB – 5 log(h/65)



4000
6000

8000
4000

6000
8000

W
avelength (A

ngstrom
s)

Log(Fλ) [in arbitrary units]

11000

9800

9000

8600

8000

7400

1991b
g

1986G
1992A

1981B

1990N

1991T



5000
6000

7000
8000

9000
10000

11000
12000

T
eff

0.800

0.900

1.000

1.100

1.200

1.300

(κRM/κRM(T4))
0.5

trise  α κ
R

M

0.5



0.0
0.1

0.2
0.3

0.4
0.5

0.6
0.7

R
(S

i II)

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

Stretch

5800

6150



2000
4000

6000
8000

10000
12000

W
avelength (A

ngstrom
s)

43.0

44.0

45.0

46.0

47.0
Log [Fλ] (in arbitrary units)

S
N

 1994D
S

N
 1992A

S
ubC

handrasekhar M
ass M

odel
C

handrasekhar M
ass M

odel



2700
3200

3700
4200

4700
W

avelength (A
ngstrom

s)

13.5

14.0

14.5

15.0

Log(Flux) [in arbitrary units]

z=
10*solar

z=
3*solar

z=
solar

z=
1/3 solar

z=
1/10 solar





0
10

20
30

40
50

60
70

T
im

e (days since explosion)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9 1
Luminosity (in arbitrary units)

S
N

 1991bg (κ=
0.07, M

N
i  =

 0.1, V
ej  =

 12)

S
N

 1992A
  (κ=

0.24, M
N

i  =
 0.6, V

ej  =
 14)

S
N

 1991T
  (κ=

0.40, M
N

i  =
 1.0, V

ej  =
 15)



-10
0

10
20

30
40

50

T
im

e (days since explosion)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9 1
Luminosity (in arbitrary units)

S
N

 1991bg (trise  =
 13.0 days)

S
N

 1992A
  (trise  =

 17.8 days)

S
N

 1991T
  (trise  =

 20.0 days)



0
5

10
15

20
25

30

T
im

e (days w
rt m

ax light)

-2.0

-1.8

-1.6

-1.4

-1.2

-1.0

-0.8

-0.6

-0.4

-0.2

0.0
Magnitudes

S
N

 1991bg (trise  =
 13.0 days)

S
N

 1992A
  (trise  =

 17.8 days)

S
N

 1991T
  (trise  =

 20.0 days)


